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Background — Smooth muscle cell migration, in addition to proliferation, cQrttrihur.es to a large extern t<-j the neolntirna 
formed in bumans after balloon angioplasty or bypass surgery. Plasminogen activatoi/plasmiu-mcdiateid proteolysis is 
an important .mediator of this smooth muscle eel) migration. Here, wc report the construction of a no'/d hybrid protein 
designed co inhibit the activity of cell surfhee- bound plasm in, which cannot be inhibited by its natural inhibitors, such 
as « 2 -ant3plasmin. This hybrid protein, consisting of the receptor- binding amino- terminal firagmerd: ;of uPA (ATF), 
linked to the potctrt protease inhibitor bovine pancreas trypsin inhibitor (BPTI), can inhibit plasniht nci:ivJry at the cell 
surface. 

Methods 4ntt Rcsu&s— The effect of adcnovirus-incdiatcd A.TFJBPTI expression on neolntiriia tbrraatJcIn was tested in 
human saphenous vein organ cultures. Infection, of human saphenous veto, Segments With Ad.CMV <5xlO p 
pfU/mXO resuUed in 37-5*3,5% (racimiSEM, n=10) inrribitioa of ncbintima formation after i 'Ivceke, whereas 
Ad.CMV, ATF or Ad.CMV.BPTI virus had ouly minimal or no fifflfeet on neointima formation, 'the eflQcacy of 



ATF.I5PTI in vivo was demonstrated in a murine model for neointima formation. Neointtma forrnatr.oi 
artery of mice, in duce d by placement of a polyethylene cuff; was strongly inhibited (93.9±2%) arte 
Ad. CMV.rrt ATF,BPTJ ? a variant of ATF.BPTT able Co bind specifically to murine uPA receptor; Acl.C 
AdCMV,BPTT had no significant effect, 
Conclr&ions — These data prarvide evidence that adenoviral transfer of a hybrid protein that binds se1e:iti 
receptor and inhibits plasmin activity directly on the cell surface is a powerful approach to iohit 
formatiorj and restenosis. (CircuUtrton. 2001 ; 1 03: 56"2-5 Gy.) 

Key Words: plasminogen ■ restenosis ■ gene therapy m urokinase « receptors 
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Smooth muscle cell (SMQ proliferation and migration 
play a major role in ncomtiroa formation and rcsccno- 
sis, 1 * 1 It has been suggested that the role of SMC migration is 
strongly underestimated and that SM"C in,igra£(op from media 
and adventitia to the (neo)intiTn*i is essential in neointima 
formation. 3 -* 

Cell migration requires coordinated detachment and re- 
newal of cell-matrix interaction sites, a. process in which 
proteolytic cnisymes are involved. Involvement of the plas- 
minogen activation/plasm In system in. the regulation oCSMC 
migration in vitro and ucointima formation in vivo has been 
demonstrated in several studies.- 5 -** inhibition of protease 
activity, eJtbtsr by knocking ouc specific proteases or by 
overcxpreasljrig protease inhibitors such as plasminogen acti- 



vator inhibitor (PAI)-1 or tissue inhibitor!! o 
ases (TIMPs), has resulted in inhibition of i 
don, out tbe observed inhibition was cith:T 
for TIMP-2, a - tQ - 14 or was only temporary (ti 
Binding to specific cell surface receptors 
activation of plasminogen at tho cell oui-Tai 
the activity of plasminogen aotivators fine 
direct pericellular environment Inhibit! oti o; 
to prevent SMC migration should occur di 
surface to be most crTcctlve, However, \\\t 
recepror-bound plA9*ni.n to its natural inl 
cxj-antiplasmin and a^-maeroglobuHn f is v«j 
This study describes the use of an a 
encoding a newly constructed nybfjd pro 
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Figure 1. A, Structure of ATF.BPTI adenoviral vootor, ATF.BPTI 
encoding. DNA fragment consisting of ATF of uPA, oontalntog 
growth factor domsJn C^F) and Krlngls- domain, ©nd BPTI coding 
sequence ie olonod Into a E1-dateTod adenoviral vector, Tron- 
otriptlon Id under control of ci CMV promoter. B, CHO cells 
ware Infected with Ad. CMV ATF.BPTI or Ad, CM V-LacZ <5X10* 
pfu/rnL). After 48 hours, RNA was Isolated, Northern blot analy- 
sis wes performed with uPA and BPTI probes. Both probes 
hybridized wfth an mRNA of —1 1 00 nucleotides, expected size 
for ATF.BPTI RNA in Ari.CMVATF.BPTWrrfectad cells. In 
Ad.CMV.UacZ-fTTTected and n on infected cells, no signal was 
detected. C, Culture medium of Ad.CMVATF.BPTl- or 
Ad.CMV.LacZ-Snfeclod CHO cells was aoflected after 48 hows. 
Wostem blot anarygis was performed with ^ntipodlea against 
uPA and aproUnln. Only In Ad.C MV ATF. BPTI -Inf Doted cells did 
both antibpctfes detect a protein of —2.0 kDa. 

inhibit plasmin activity directly at the cell surface as a. new 
approach to preventing neointirx>a formation. Thi* hybrid 
protoixi constats of tbc ajnino-temdnal flagmcni (ATF) of 
human urokinase plasminogen activator (uPA), which binds 
to the up A receptor, linked to bovine pancreas trypsin 



inhibitor (B7?TI), also known as &pro(;fri in j a very potent 
inhibitor of pJa$mjo. For application withisi t\ murine system, 
a van rat of ATF-BFTT was constructed; :!nATF,BJ?TI, in 
■which amino ncid residues 22, 27, 29, and 3<|l of hMmaa wPA 
are replaced by their muainc counterparts* 1 1 ^'hich can bind to 
■the mouse up A receptor (uPAR). 

The effect of adenovirus -mediated i expression of 
ATF.BPTI on neointrroA formation was sludiod ir» orga.ii 
cultures of human saphenous vein. Furthermore, to teat the 
efficacy of ATF*BJ*TI gene transfer in 'jrfvo, necJtjdma. 
formation was induced in the mouse firrxlornl arteries as 
described by Moroi et &L 1 * and mice we*!e Snfoatod with 
Ad. CMV,«-tATF.BPTl. 

Methods 

Construction of ATF.BPTI Expt-erofok FlasrnJd 
and Adenoviral Vectors 

pCMV.ATF.BPTI, on adenoviral ahutrlc -vijcior encoding the 
ATF.BPTT hybrid protein, wftfl constructed by -ileletbig the DNA 
aequcnoo^ encoding amino acids t39 to 401 I torn a uPA cDNA- 
qomtairrtyi g pUi srnid. 17 rcsahmg in a plasuiid entclirag fhc ATF and 
the ] 1 C- terminal ammo acid rcsri dries of xiPA^ Including the stop 
codon. Sn>sequenuy, a DNA fragment enoodlnjr; nlnino acid residues 
3d to 93 of PFTI, isolated by polymer oat cliarln reacrion (PCX) 
«n scnomio ,DNA from bovine aortic en<toThelial cclla, was 
clcmcrf into tbSs vector. The ATF.WTX-eacoilirJfc DNA fia^ment 
was cloned In ihe adenoviral nrrottlo vector pCMV. For the gencm- 
tion of the rctcoxnbraqnt «*a«nov<nis r pCMV.A'rrilBPTI md pJMl7 
wern cotraiwfcotod tr\ HER5.J) cells"' by nurWd procedures, 
Ad.CMV.mATF.'BJm vaa cooatruotod by nn Idbotfcnl procedure, 
Tvith the (Tyr22, Arg27 t 29, 30) upA nrakfltcre gDKA" used ot^rtins 
Tnatcrfft/. To construct AdCMVJSPTT. pCMV^lP^ll Was contracted 
by ddeting Che F<=qu.cncc5i encodJufi rtoJoo dtirlii 2 ta 137 front 
pCMV.ATF.BPn by tjrc ?CK- FCMV^TI'' elnd p.CMV.ToATF 
were uced to con struct Ad, CMV .ATF and A d 1 CMV.m ATF. Ao 
"amply" control adenoviral vector (Ad.Contro]> ">'?rw constructed by 
vs« of die pCMV vectar wlthoue insert. For all aiioiovirat 
VQT)9, the parbolo-te-pfe ratios weste determinitd ! and gh<r«vn to "be 
bcoveen 15 md 2 0, 

A« ATF.B.PTI EM5A wac fietup witli antib-ad!i6s againat ATF 10 
n« n oatchlflg aalibody and against Dprotlnln ( &i:!t froai Dr EmtriB, 
Loiden, TXetherlflnrifl) as a detectiog antibody. IVith thip SUES A. 
botu ATF.BPTT and njATF\BPTI ean be detailed. For quantifi- 
cation» a standard of ATFJBPTI prepai d | by infection of 
Cbincac harru>tcr ovary (CHO) oollw, of wjiftjh i(ha ATF concen- 
tration was determined with a tiPA jaLTSA. 3 " 




Rdlfna 2. Human saphondua vnitn'orosB aoctlona 
are stained for SMC a-actln (A Cji ntvj uPAH fB: 
0). \n sections of uncultured v^astiia (A, B), no 
neolrttlma ia present above 3MO 'nysr» In seg- 
ments cultured 5 weeko (O thrnujlh F), a loose 
neointlma! structure |» dotacta\hle,i consisting pri- 
marily of SMC fl^-sotln-posttiv© GtH\e (C). These 
calls also express uPAR p)» 
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. * jtJ^J^. ±r Figure 3* Human saphen^l vein culturos 

^ Ao-.CMVwVTF.BPTI and ar-^h'zod 1 



Ao\CMV.ATF.BPTI and ar^ri'zod for 
ATF.BPTI eororeKfllon after SSddvs. RT-PCR 
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Plaamia activity was analyzed by use of the chramoscttic subs^tfi 
S2251 (Chromogcni*). Diluted sumplcs of the condoned C"HO 
medium (2 jrg/mL ATF.TBPT.I* or O.J ^unol/L) were incsobAted TOT 15 
mJnutcs with 500 pirral/L plasmin. Then. S2251 wm added* flttd alter 
a 24-hour fnnubaticTO at 37 C 'C ) the wan measured, AS a. control, 
plnsmm was incubated with buffer or with 10 or 100 pmolA- 
apratmin (Trasylol, BnyeO. For detection of plasmin *ctM^ *n 
vascular tissue, extracts of 4 murine aortas were prepared no 
previously dwribed*' and pooled. After 15 ixrlnutca of incubation at 
room temperature with 300 pmol/L ploirmlrj, 52251 wtt* added, a^d 
the activity was measured In the abscnom «nd presence of aprotmliv 
inhibiting aotibodfes to discriminate bet-wcen intrinsic a 2 - 
gntiplnsmin activity*? and BPTT-medintcd plaRTnin. inhibition. 

Saphenous Vein Organ. Cultures and Analysis of 
T^cpintfmA Formation 

Segments of implTe«ous vein were obtained from patients troderEning 
CABO TOT^ery, according to the stddelfncs of the Review Board of 



V M- ■ 

analysis (A) was performed; with BPJV 
apaolflc and acSn-specifiti b iflonuoteotldcs; 
negative controls wore H s O I- control), an 
Ad.CMV.LaoZ-lnfocted. arii 'an untnfMted 
segment of same vessel, rafc -well asj"«™! 
lion wHhowt RT; pGMV.A-lF.fePT! was a jmss- 
Hive control <+ control). £ ^) of 

uninfected and AdCMV^ &PTHnf^«d 
aanmante were used for m!«lrtu hybridization 
(B) with a ^S-labGled uF>* ptaba. Botti 
endogenous uPA and tndunnd ATF.BPTI 
mRNA^xpreasion can be distorted. 
atf,8PT1 mRNA ©xpresslitt.t* detactarjfe at 
lutninal site of infected s^n'ivrta. Lower 
panels ara bright-field llluwlli wtfons of upper 
panels. C, Conditioned medium of 
Ad.CMV.ATF.BPTl-lrlfeQted imd unlnfaotad 
control cultures* ware oollubtod at various 
ttmo polnia, and ATF.BPT; ie^nsssion was 
measured by EUSA. ATF.9TT1 levels are 
expfoRaed In nfl/mL (rnesn>s)5>EM, n=3>. 

the Lcldcn University Medical Center. The vcids v?ere cultured, as 
described previously."-** From every patient* j rxgmeftt was in- 
fected £br 1 hour with 5x 10* pfu Ad CMV^'IT BPTI in 1 JttL at 
37°C with EOTCtJc shaWng, I was mockMrWfceted. F«ffl3 
parents, aoRrannti: were I fleeted witis SXltf* pf> A d. CMV.ATF , 
Ad.CMV,BPTI, or Ad.Coptrol or moek-inniBfciih: i. Vein segments 
were enl tared for 5 weeks and analyzed hrsfclwhcraically. The 
viability of cultures during S -wrecks was demonstrated by an 
unchanged ATP production, during the culture pttiod {not nhown). 
Nmintimfl. formation in the treated (jcgroctlts was "always compared 
with their untreated counterparts; and quantified 6z multiple aectiefKs 
(n=6) of the segments with (he QWin teige nnftly.'fis system Ct-cJca). 

Immmiohistochernistry j 
JmmurjohirrtochcTTTistry -was performed on parr-ff in-embedded sec- 
tions with monoclonal antibodies agttitifct cf-SMC*nHn (Sigma), uPA 
receptor <H2, gift from Pr Weidle, Pcnzborfe. Ocrtnaoy), von 
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Figure 4. A, Sog merits of Vila 'nan saphenous 
vain were infocted wrth Ad,CUv\ATF.eFTt (1 
hour. 6X10* pfu/rrH^ nnd ciJh;ured S weeks. 
Unirrfeotcd counterparts ©•? ^|imo patient were 
u&ed oDntrolS. Repraaerite^ve histological 
sections of cultures are shi>v'n. After 5 wfcaks 
In Control sections, a muWlsi>!r r neolntJma 
was observed, whereas in Acl.CMV.ATF.BF~n- 
tranfedUBed s«ottons, vlrtualiv:rio neoirrUma 
was present, eSiriilar to uriciiJI'XJred control. B, 
Meointlma sJ2« In cultured ?sb^mcnts was 
quantified In multiple sactfcihir. (n-6) per sas- 
mont, pstrwis^s in troatad ah'd untreated 
oouritcrparts for Ad.C^,*Tfi.0F""n Cn=1D). 
From 3 patients, si&amante w\m infected with 
Ad, CMV.ATF, Ad.CMV.BPIIi IVi.OontroU or 
mouk-transfected (pareehtri&ih of control. 
meansfcSEM, "P^O.DS, •V^OiOOl). C. Cul- 
tures were infected with S>:h :>» pfu/mL 
Ad.GMV.Lac2 and analyzcd;f!ar 
iEt-galactosidaae activity sffc-sr :3fl day©. Newly 
forrrted noointima conslsteti elf IritenBaly blue- 
staining cells. 
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Flour* S. Neointima formation in wrlne ^orat 
arteries waVcWe^^ 3 *wrt|* »1tor ouff 

|wultfion tissue surrounding vci«>»i *4thin cuff, but 
not In n<»oTrnlmo <E). 



^llleWrrmd factor GDAKO A/S>, the mnr^hagc-apo=«in ^bjotoUo- 
!TOB*^"A«» Chemical), »4 polycW mtfl. 

conjugated mbbit atmi-mousc antibodies or swfoe ^t^bit ^ 
bodicf pako A/S>, Sections ce^ters^ 
In. S ita hybridization was performed es described witn u -' ^ 
"S-3abcJcd riboprobes for human uPA. 

Femoral Artery Cuff Flacciwent „^ U w 

With vital vectors (2XlO* pft* in 200 ^ An * m il S J^^mb^ 
ai^cr 1 9 day*. Altec perfluHon flatten, tismie w«^cmb C rt- 
ded In pww**. tfcofcifcm* formation was <3^ fi od by ittm^ 
anaiyrfs Id 6 represcntsinvB aerial section* per vessel segment* 

Statistical Analysis ^ 4 ^ 

Data, ^ prcscrrted -mi ttic»t>±SEM. Stoti&tical oftfllysis of neo^ma 
folate orga* «M wo* W ^^th^Tvo 
followed by Fishery lewt sisniflcnnt difference tefiL For ^^^vtvo 
experiment, overall comparison* between groups were p<fffe«ned 
with the JCmskDl-Welli* tot. If A dgnificftM difference found, 
ctoups were compared ™th thetr control by h^-Whxttiey 'tank 
Uttts tesu. FrebabiHty virtues of *<v,03 ware regwded oC slgni Ecanl. 

Results 

In Vitra Cnarfccterfzatfon of ATF-BPTI 
An adenoviral vector <Ad.CMV.ATF.BPTI) wsfl con- 
structed that was capable of directing the expression and 



iMcdDn of tba hybrid protein ATF-B^ f MB ^« ^ 
ATF and BFT1 (Figure J A). In ^!»* 
mATF.BPTI, eucodiog the murine residue* Tyr22, ArgZ7, 
and Arg3C in the n*<n f « ATF ^^I^bp^" 
structcd. Nonhem blot analyst of AilXMVATF3PT7- 
tnfected CHO ceils revealed a hybridinfiC'-n Signal forboth 
uPA and BPT1 cDNA probes with an fcNA of ~ U0O 
nuScotidcS, the ejected size of ATF3FTJ mRNA g*- 
uxe IB) By Western blot analyst of conditioned medium 
of Ad.CMY,ATF.BKTMttfertcd CHO etfllii with. antibodies 
against human uPA to detect the ATF vcmmto and any- 
bodies against aprottntn to detect the , B\>T\ dorn^the 
orostsnco of the 2 domains in ATF.BFTE was confirmed 
(Figure 1C). ATF.BPTl pKoteJr production m 
Ad. CMV.ATFJ3PTT- infected CHO octfs wftfl also demon- 
strated by ELISA (data not shown). 

Inhibition of plasmin activity at tfco surface of human 
satihEDous vein SMCs was achieved by j-neubatteft &MCfl 
fo^l hour with ATF.BPTI-containJue; Cl^JO cojl culture 
medium. After oxtcn&ive washitxg, extrac ts were prepared 
and the plasrnm inhibitory capacity wn* rtatennwea. P3a9- 
min activity was inhibited by 85.2:!:3 .9% with a 1:4 
. dilution of CHO medium. Jncubatloa with incrcwng 
conccnu-ations of a uPAR-blooking antibody reduced 
plasmin inhibition dosc-dopcndoxjtly (noi shown). Ineuba- 
tsoft with antt-aprotlnin antibodies rsai*Ued tt» ^ total 
reduction of the plasmm rabjbition. No p^aandn Hibibitory 
pod vity coutd bft detected in lysates of <rcl Is that underwent 
b mild aejd treatment (2 minutes in pH 3.3 glycine buffer), 
demounting thai: the inhibitory activrty can be removed 
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from theuPAK. Similarly, 94.7 ±1.3*4 inhibition of plw- 
jSTec^ty ntthe MAV* of murine endothelioma eclU . by 
mATFBPTI was demonstrated. These results «d,«atc that 
ATF.BPTI binds to «h> V.PAR and can inJub.t plswmn 
activity at the cell surface. 

Effect of AiLCMV.ATF.BPn Infection on 
Keointima Formation to Human Saphenous Vem 

£ta KLn^Jnona vein organ nltm, a multilayer neoin- 
toa is formed in 5 weeks that consists mainty ° * «^M<= 
acdn-poshrvc cells, either SMCs or rnyoflbroblasts. These 
cellsoriainatc from the media and advendtla (Frg^ 2A and 
S^prcssion was detected* cells of^ W -du£l« 
before culture [Figure 2BJ) and neomnma (Figure 2D), as 
Xit^e adveotttia. Staining for ^ARJnmediaand 
Taotadma indicates Cat the receptt*-, to which ATFJ3PT* « 
ejected tobind, is present m *c target cell* in the SB phcnous 

^Efficient transduction of saphenous vein ^grocnts with 
Ad CMV ATF.BPTI and subsequent axp««s.<m ot 
ATF.BPTI were Monitored by reverse creMcript.on CRT> 
PGR. in situ hybridization, and ELISA (Figure 3). 

To assess Whether odoaovin^roediatei oyerexpro^onrf 
ATF3PTI to saphenous vein segments would mWbit 
formation, segments were infected W & 
and cultured for 5 weeks. A nearly complete redttcw en at 
ncointima size was observed in all the SCCI.OM sw&ed. Repre- 
sentative histological sections arc shown in ft 8f» 4A. »» the 
control section, after 5 weeks, a multilayer neotntima cat, be 
o^d wh^os in the Ad-CMV-ATF^^sfuc^. 
Son of the same patient, virtually no neourtona « pTM«* 
comparable to a segment harvested at the Stan of the <^C«o 
Seuxe^lAY Naomtima formation was quantified by natf* 
analysis fa multiple sections of the segments, P^'Sem J"** 
and untreated couoterparts, and the rate of^to™ 
calculated. The mean neotadmal area ^J^^™?, 
(no virus) compared with 1.2±0.3 W (Ad.CNfV^TPBP-n 
vims). The mean; inhibition of neotattwj *™«*» J» 
S7.5±3.S% <meen±SSM, ri=10, F<0.001) <W: After 
^taction with 3X1 pflj Ad.CMV .Control, Ad.CMV.ATF, 
or Ad.CMV.BPTl, *e hjhibition of neolndmaformaboo was not 

nS except fcr Ad.CMV.mATF (P-0.018). After mdun- 
aon with SXtO» pfu AD.CMViacZ, intense blue stonmg of the 
neobrtima can bo observed (Figure 4Q, indicating that efficienl 
transduction of the segments can bo obtained. 

iEtfcct of Ad.CMV.mATFJ5FTI Infection on 
NcoSntima Formation In Vivo . 
Neointtma formation was induced in vivo »n «vurme femor^ 
arteries by plncement of a 0.4-mm polyethyleoo cufE Cuff 
placement resulted in profound neointima formation in 3 
weeks, consisting of ~4 to 6 layers of SMCs, M desenbod 
previously" (Figure 5A). The ou£f-induoed neointirna con- 
sisted primarily of SMCs <FiS»n» 5B) on top of ^ 
elastic lamina (Figure 5C), bene** a layer of von Willebrand 
factor-positive endothelial cells (Figure SW). Macrophage 
infiltrates were not detected in the ueointijnal area but were 
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Fittum G. Mice were Infected with Ad.CK^.m,V.Tl=.BPTlO0jphJ 

JX?0lSrv?ATM9PTl Infection, end not after Ad.»m»ol In^on. 
fif S i miek? ATF.BPTI plasma levels were anaryi** 7 and 18 deye 
after Infection by fflJSA (0). 

present in tha granulation tissue within the erff, surrounding 

20oV) in the femoral vein and wore MUM 5 days later. 
ATF HPTJ was dcteuted by iraiBWiohisaochetn stry with anfl- 
Cprntorn antibodies In liver porconhymri In* to OW-*** 
and in the cuffed arteries of A4CKV.mArr.WT>«ft«t^ 
mice. The most prommeot stattung was near the liwnmal side, 
but positive cells could also be detected in die deeperlayers 
of tie vessel wall (Figure 6B>. After 5 dayr,| p ta »^i 0 f 
40 nfi/tnL ATF.BPTI were reached, m aerrtn tissue extracts, 1 
1VZ ATMFII was present. Furthering tnit*,**** 
wan. extracts of Ad.C^-nlATF^PTI-jni.scted mice, in 
addition to the ubiquitously present ai -antiplMm«. activity 
(able to inhibit 6S.3+3.S p-csciu imi« (CU^ P fswn 
[mean±SE3M, n-3D, an aprotinln-speoSc ,,UunnirHnbibitory 
activity was detected, able to inhibit ll.Zd'2 9 ^CU (c^urv- 
alent to 0.4S ng active plasmin) per mltli.srwn of ^ 
„wct This irflfibitory activity w« bloc*«.:l by antlbodJes 
aeainst aprotinm. In extracts of control rrocc, only _« r 
anriplasmin activity, and no BPTI-mcdiatr.d plasmm ,nmb»- 
tion, could be detected. 
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A.* 



:»Tf ATF.SPTt 



^ u n intravenously. Mice were Wiled 

IB days irt«r. and neolnHma J^ ti ^^^2ade MlBote Internal elastic ^^^^^^^^ted, Ad.Coritr.n-, 



Ad.CMV.mATF, Ad CMvjar . , £XPfeSs ion was 

tnoctorcd „ A -f£g£ri p,«;^ a level* of 1.36*19 

^t.f^dvILd segments w«r« analyacd for noonhma 
and c ™ fcd ^^", a 5 VwATF .BPTI-treBtcdi animals, the 
formation, to Ad ^X ^Y<^U 1w=xs thidc, wfcor^ i« 
noointnnau maximally l ooii jay™ - « ,!,, _- -j\ 

nfo^No decrease in Tnedi* size could be observed, arty. 
Ad.CMV.roATF.BPTI-lnfectod «riec. 



Discussion 

targeting of BPTI largely iwipWtt the efficac./ t.f piasoiia mm 
tioo in preventing neointkna ^ 

sSSEaSESSg&s 

wrt tatorv Recently, several studies report** pwrted ^temporal 

wan injury- xw""*r* u . _f ^ r <, W ase tnhibrtow, 

inlaiblrion cfncowtinm formation by use tn ?n .n» 

nm[nk „ "p at i R.io Tte genes used ffcms fer, wch as HSV-tK, 

m fi focuS&d on inhibition of 

In this Study j, we xtrst iul.u*««. ^.—MifMi Saohc- 
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